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熱，lf水域の磯では数種の魚が一緒IC集まって摂餌や移動を行っているのがよく観察される。乙のような










































Fig. 1. Schematic representations of the social groupings in the reef fishes. 
(M): Mixed-species grouping 
(S): Single-species grouping 
結果
調査期間中K本村と西浦の磯で総計439の混群を観察した。乙れらの群れの中に認められた磯魚は，ブ
ダイ科 Scaridae，ニザダイ科Acanthuridae，ベラ科 Labridae，ヒメジ科 Mullidae，アイゴ科 Siganidae，
チョウチョウウオ科Chaetodontidae，ツノダシ科Zanclidae等の13科 70種であった (Table1)。本村及
び西浦で観察された混群は 2-3種により構成されることが多く，その個体数は 2-30倍体位の場合が



















Table 1. The fishes found in the mixed-species groupings at Honmura and Nishiura 
reefs of Kucierabu Island. 
Family /Species 
Size range Honmura Nishiura 
(T.L. in cm) Numbers (Frequency of occurence) 
Oplegnathidae 
Oplegnathus fasciatus 35-40 5 ( 1)
Mullidae 
Parupneus spilurus 6-30 85 (53) 20 (14) 
P. indicus 8-45 35 (18) 18 (11) 
P. barberinus 8-10 1 ( 1) 2 ( 2)
P司 bifasciatus 6-10 5 ( 4) 1 ( 1)
P. trifasciatus 6-25 108 (58) 20 (16) 
P. cyc/ostomus 25 1 ( 1)
Serranidae 
Serranidae sp 40-50 2 ( 1)
Girellidae 
Girella melanichthys 10-45 103 (11) 16 ( 1) 
Kyphosidae 
Kyphosus cinerascens 10-25 18 ( 9) 1 ( 1)
Lethrinidae 
Lethrinus choerorhynchus 10-40 2 ( 1) 5
 ( 3)
Lutjanidae 
Luηanus sp. (Hoshifuedai) 25 5 ( 1)
Labridae 
Anampses caeruleopunctatus 6-35 77 (45) 5 ( 2)
A. geographicus 6-20 4 ( 2) 11 (88) 
A. meleagris 10 1 ( 1)
Cheilio inermis 15-25 3 ( 3)
Gomphosus varius 8-10 5
 ( 4)
Thalassoma lunare 10 3 ( 3)
T. lu tescens 10-15 6 ( 4)
9 ( 8)
T. cupido 6-10 65 (10) 53 (17) 
Pseudolabrus japonicus 15 1 ( 1)
Stethojulis interrupta 6-10 22 (10) 
S. trilineata 6-10 1 ( 1)
1 ( 1)
S. strigiventer 6-10 57 (14) 
30 ( 4) 
S. bandanensis 6-10 33 ( 3) 
25 ( 7) 
Macropharyngodon meleagris 6← 10 3 ( 1) 13 
( 7) 
Halichoeres trimaculatus 6-10 10 ( 1) 2
 ( 2)
H. marginatus 10-20 5 ( 3) 2 (
 2)
Coris aygula 20-40 9 ( 6) 2 ( 1)
C. gaimardi 13-30 51 (31) 
Hologymnosus semidiscus 10-15 8 ( 4) 4 ( 3)
Labridae spp. 10-20 26 ( 6) 6
 ( 3)
Scaridae (su bfamily Scarinae) 
Scarops rubroviolaceus 20-45 85 (62) 
Ypsiscarus ov併'ons 30-60 34 (15) 
6 ( 4)
Scurus gibbus 45 1 ( 1)
S. venosus 20-35 211 (66) 200 (23) 
S.lunare 20-35 26 (17) 3 ( 3)
S.lepidus 20-40 152 (62) 1 ( 1)
S. fasciatus 30-40 19 (11) 9 ( 7)
S. ghobban 20-35 19 (16) 1 (
 1)
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Tab!e 1 -continued 
Size range Honmura Nishiura 
Family /Species (T.L. in cm) Numbers (Frequency of occurence) 
S.oviceps 20-40 20 (16) 3 ( 3)
S. chlorodon 35 
S. niger 35 1 ( 1)
S. rhoduropterus 20 1 ( 1)
S. sp.A 20-25 13 (12) 2 ( 2)
S. sp. (subgenus Callyodon sp.) 20-40 174 (70) 138 (23) 
Scarinae immature spp. 6-15 897 (68) 2028 (57) 
Scaridae(subfamily Sparisomatinae) 
αlotomus japonicus 6-40 541(109) 18 ( 7) 
Chaetodontidae 
Chaetodon collare 6-10 42 (25) 17 (12) 
仁 auriga 6-10 13 ( 7) 1 ( 1)
C. lineolatus 25 3 ( 2)
C. vagabundus 8 1 ( 1)
C. plebeius 6-10 3 ( 1)
Forcipiger longirostris 15 1 ( 1)
Zanclidae 
Zanclus cornutus 6-10 12 ( 9) 
Acanthuridae 
Acanthurus triostegus 6-10 3 ( 2) 1 ( 1)
A. lineatus 7 1 ( 1)
A.oli叩 ceus 7-35 21 (17) 3 ( 2)
A. bariene 6-30 352 (92) 43 (19) 
A. nigrofuscus 6-23 159 (66) 32 (16) 
A. bleekeri 35-45 3 ( 2)
Zebrasomaνeliferum 25-30 2 ( 2) 9 ( 3)
Z. scopas 15 4 ( 4)
Callicanthus lituratus 10-20 4 ( 2) 13 ( 6) 
c. sp. A 8 1 ( 1)
Naso unicornis 7-50 51 (19) 45 (16) 
Prionurus microlepidotus 6-50 301 (96) 10 ( 6) 
Siganidae 
Siganus jabus 10-45 98 (26) 99 (17) 
S. spinus 6-20 130 (25) 9 ( 5)
S. virgatus 25 2 ( 1)
Tota! specimens 4123 2964 
Total species 63 50 
Tota! grouping observed 342 97 
Tota! minute observed 1215 340 
口永良部島における磯魚の混群
Table 2. Frequency distribution of numbers of species forming each mixed-species 
grouping at Honmura and Nishiura reefs. 
Honmura Nishiura 
Number of species 
Frequency observed 
2 118 28 
3 78 19 
4 52 16 
5 35 17 
6 20 6 
7 20 4 





Total 342 97 
Table 3. Frequency distribution of number of specimens forming each mixed-species 




2 -10 215 25 
11 -20 87 18 
21 -30 20 16 
31 -40 6 15 
41 -50 7 9 
51 -100 4 8 
101ー 156 3 6 
Total 342 97 
Table 4. Chages in the number of species and specimens of the mixed-species groupings of reef fishes. 
Number of groupings Average number of times Min. -Max. 
observed changed for 5 minu tes 
Species 29 4.1 1 -10 


















Table 5. Family overlappings in the mixed守speciesgroupings of the fishes at Honmura(A) and 
Nishiura(B) reefs. 
Abbreviations denote: Sc -Scaridae 。1-Chaetodontidae 
Ac -Acanthuridae Za -Zanclidae 
Si -Siganidae Ky -Kyphosidae 
La -Labridae Gi -Girellidae 
Mu -Mullidae 01 -Others 
(A) 
Frequency of overlapping in 342 groupings 
Sc Ac La Mu Si Ch Za Ky Gi Ot 
Sc 157 
Ac 124 90 
La 85 52 40 
Mu 79 41 40 35 
Si 43 25 18 19 6 
Ch 10 21 5 7 4 6 
Za 6 7 3 1 4 
Ky 2 
Gi 2 3 8 
Ot 
Tota1 233 180 92 96 46 29 9 9 11 2 
Frequency of overlapping in 97 groupings 
(B) Sc Ac La Mu Si Ch Za Ky Gi Ot 
Sc 38 
Ac 39 19 
La 45 15 27 
Mu 30 11 18 10 
Si 19 11 6 6 3 




Ot 8 5 5 2 
Total 90 43 46 32 19 16 。 8 
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Table 6. Combinations of family groups found in the mixed-species group血gsof reef fishes a t Honmura 
and Nishiura and their family compositions at Honmura. 
Family group 
A-Scaridae， Acanthuridae， orboth 
B-Siganidae 
C-Labridae， Mullidae， orboth 
D-Chaetodontidae， Zanclidae， orboth 
E-Kyphosidae and Girellidae 
Honmura Nishiura 
Combination 
Number of grouping 
A 123 21 
A+C 112 40 
A+B+C 25 8 
A+B 17 5 
A+D 16 3 
A+C+D 7 8 
C 11 2 
D 5 
E 8 1 
Others 18 9 
Total 342 97 
Family 
Sc -Scaridaeα1-α1aetodontidae 
Ac -Acanthuridae Za -Zanclidae 
Si -Siganidae Ky -Kyphosidae 
La -Labridae Gi -Girellidae 
Mu -Mullidae Otー Others
Sc Ac Si La Mu α1 Za Ky Gi 
Number of specirnens at Honmura 
490 413 
882 199 207 116 
507 25 120 68 50 
104 35 41 
16 180 21 5 




181 22 69 19 29 13 1 25 










は，クロメジナ G.melaπ.ichthys.クロスジプダイ S.venos叫s，アオプダイ亜科の未成魚 S.immature 
spp.，プダイ C.japonic叫カンランハギA.bariene.ジャパアイゴS.javus，アミアイゴS.spi叩 S等
で，とれらは独自で群れを作る乙とが多かった。各種が個々の混群内で占める量的な割合を，本村におけ
















Table 7. Frequency ditribution of number of species of 回chfamily con tained in each 
mixed-species groupings of reef fishes at Honmura. 
No. of species 2 3 4 5 6 7 
Scaridae 76 90 34 12 8 10 3 
Acanthuridae 90 67 17 6 
Labridae 52 36 4 
Mullidae 61 31 4 
Siganidae 40 6 




Table 8. Frequency distribution of number of specimens of each species forming each mixed-species 
grouping in reef fishes at Honmura 
Number range 2-5 6-10 11-20 31-40 41-50 51-100 
Oplegnatus fasciatus 
Parupeneus spilurus 40 12 
P. indicus 11 7 
P. barberinus 
P. bifasciatus 4 
P. trifasciatus 40 17 
P. cyclostomus 
Serranidae sp. 
Girella melanichthys 4 3 
Kyphosus cinerascens 5 4 
Lethrinus choerorhyncus 
Lutjanidae sp. (Hoshifuedai) 1 
Anampses caeruleopunctatus 33 9 3 
A. geographicus 2 
A. melagris 1 
Cheilio inermis 3 
Thalassoma lutescens 2 2 
T. cupido 4 5 
Pseudolabrus japonicus 
Stethojulis interrupta 





Coris aygula 5 1 
仁 gaimardi 18 13 
Hologymnosus semidiscus 1 3 
Labridae spp. 3 2 
Scarops rubrovio/aceus 47 15 
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Tab1e 8 -continued 
Number range 2-5 6-10 11-20 31-40 41-50 51-100 
Ypsiscurus ovifトons 7 7 
Scarus gibbus 
S. venosus 24 30 11 
丘/unare 14 2 
丘/epidus 26 31 5 
s. fascia tus 8 3 
S. ghobhan 13 3 
S. oviceps 14 2 
丘nzger 1 
S. rhoduropterus 
S. sp. A 11 
Subgenus Callyodon sp. A 32 32 6 
Scariae immature spp 20 17 12 10 6 2 
Ca/otomus japonicus 22 58 21 7 
Chaetodon collare 14 11 
C. auriga 2 5 
c.νagabundus 
C. p/ebeius 
Forcipiger /ongirostris 1 
Sanclus cornutus 6 
Acanthurus triostegus 
A. o/ivaceus 15 2 
A. lineatus 
A. bariene 37 43 6 4 




Naso unicornis 10 6 3 
Prionurus microlepidotus 65 25 3 
ヲ
Siganus jabus 12 8 3 
S. spinus 7 12 5 
S. virgatus 
Tota1 634 438 98 32 
7 6 
豊Table 9. Frequency distribution of dominance of each species in each mixed species grouping consisted of > 10 
specimens at Honmura reef. 
Dominance (%) = No. of specimens of species i in each grouping x 100 / Number of specimens of al 
species in each grouping 
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Froquency of occuunce in 127 gr刀uping






























Subgenus Callyodon sp. A 



































































































Dominance range (%) 
2 
Total 29 63 23 
5 



















Table 10. Size class overlappings among subfamily Scarinae fishes in the mixed-species groupings 
observed at Honmura (A) and Nishiura (B) reefs 
(A) 
Size class 












11-15 16-20 21-25 26-30 31ー
15 
14 47 
7 37 40 
4 25 38 43 
16 26 32 34 

















3 9 6 8 




Tab1e 11. Species and size compositions of the fishes forming the mixed-species grouping with each size class 
of Scarinae fishes: 6-10cm (I)， 11-15cm (II)， 16-20cm (III)， and 21cmー(IV).
IV 




















































































































































































Table 11 -continued 
Species 
Size Numbers of specimens 
(T.L. in cm) I I II IV 
C gaimardi 6-10 13 1 3 
11-15 1 2 4 2 
16-20 2 5 8 
21 5 14 
Hologymnosus semidiscus 11-15 4 3 
16-20 1 
La bridae spp 6-10 12 3 
16-20 
Parupeneus spilurus 6-10 17 4 2 
1 
ll-15 2 1 
16-20 1 2 3 2 
21-
P. indicus 6-10 15 3 
16-20 2 
21- 9 
P barberinus 6-10 I 
P bifiαsciatus 6-10 2 
P‘trifasciatus 6-10 62 7 3 
11-15 1 3 
16-20 3 10 自
21- 2 1 5 自
Siganus jabus 6-10 10 11 
11-15 23 3 3 
16-20 2 2 
21 3 4 
丘spznus 6-10 130 17 21 
11-15 3 3 
S. virgatus 21 
2 
Chaetodon col/are 6-10 4 1 1 
2 
C auriga 6-10 
2 
Zanclus cornutus 6-10 1 2 
3 
Subtotal excluded 6-10 482 77 82 
28 
Scarinae spp ll-15 43 106 70 
64 
16-20 7 51 98 98 
21- 3 3 69 426 
Total 6-10 1293 80 95 
29 
11-15 94 192 106 94 
16-20 144 92 341 269 
21ー 6 21 190 749 
Total specimens 1537 385 732 
1141 






ハラスジベラ s.st門giventer，アカオビベラ S.ba叫danensis，ニシキベラ及びオジサン P.trifasciatus， 
及びアミアイゴ等の一部の種をWグノレープが含まないことによる。次に種及び全長組成については，種組
成だけの類似度l乙比較すると著しく低くなり， nグループと Eグループでは Cnは0.601，mグループと
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Wグループでは Cnは0.640の値で類似が認められるが，他のグループの間では類似度は小さく， 1とW
グループでは Cnは0.038で全く異なる組成である ζとを示している。即ち!と Wグノレープの混群では構
成種もその大きさも異なり， s， DI， Nのグループの混群では種類組成の類似が認められるが，全長が少
し異なることを示していると考えられる。
Table 12. Kimoto's similarity index* of species compositions (A) and species and size compositions (B) among 
the four groups of fishes forming the mixed-speciesgroupings with subfamily Scarinae fishes 6-10cm 
(1)， 11-15cm (11)， 16-20cm (I1I)， and 21cmー (IV)日叩cctively.Values denote the one for species 









手n122 玄 n2i 2 
Cn二
("2.m + ヱn~ ) N，・N2 "2.mニよ二与で一- "2.Inニロム一一一Nt" Ni 
(A) 
IV 
N， andN2 are the numbers of specimens of al species in each groupings excluded Scarinae fishes. 
n， andn2 are those of species i or those of each size of species i. 
混群の出現した深度を上記のアオブダイ亜科の各サイズの個体をそれぞれ含むし s， DI， Nグノレー プ
の混群とメジナ科とイススミ科を含む混群iζ分けて表13K示す(Table13)。本村湾の磯はなだらかに傾斜
するため浅い水域は岸域を，深い水域は沖合域を示す。アオプダイ亜科の全長6-lOcmの個体を含む群れ





Table 13. Depth in which va口oustypes of mixed.species groupings occurred in Honmura reef. 
Frequency of ocurrence 
Depth(m) 1 2 3 4 5 6 7 8 9 10 11 12 Total 
Grouping contained Size(cm) 
Scarinae fishes: 6 -10 
Groupings contained 








23 18 4 7 
6 11 6 4 
6 17 28 5 




2 l 59 













Table 14. Behavior of the fishes in the mixed-species groupings observed 
at Honmura and Nishiura reefs 
Behavior in 15 sec. 
Honmura Nishiura 
Frequency observed 
Feeding and wandering 199 73 
Feeding 67 8 
Wandering 81 16 
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SUMMARY 
1) The mixed-species groupings of reef fishes have been observed at Kuchierabu 
Island (30°25' N, 130° 15'E) in October 1971. 
2) The mixed-species groupings has been defined as the groupings formed by multi-
species fishes that were feeding and wandering together as a unit. 
3) The fishes found in these groupings numbered 70 species belonging to the 13 
families: Scaridae, Acanthuridae, Labridae, Mullidae, Siganidae, Chaetodontidae, 
Zanclidae, Girellidae, Kyphosidae, Lethrinidae, Lutjanidae, Oplegnathidae, and 
Serranidae. 
4) These groupings consisted of 2 to 12 species and of 2 to 156 specimens in the 
study areas. 
5) These species and specimen compositions were not stable but changed one to 
ten times in the space of five minutes. 
6) According to the family overlappings, these grouping could be divided in two 
types: The groupings mainly formed by Scaridae, Acanthuridae, Labridae, Mullidae, 
Siganidae, Chaetodontidae, and Zanclidae~ and the groupings formed by Girellidae and 
Kyphosidae. 
7) In the former groupings combinations of family groups in A and between A 
and C were observed frequently, but those of the other groups wer rare: A group contain-
ed Scaridae or Acauthuridae, or both; B group contained Signidae; C group contained 
Labridae or Mullidae, or both. 
8) The family of the Scaridae and the Acanthuridae frequently showed up in every 
grouping in many species, the others with only a few species. 
9) The specimens tend to be larger in the species of Scaridae and Acanthuridae 
than in those of Labridae and Mullidae usually, yet it is not always so. 
I 0) The dominance of each species changed in each group ling. They tended to be 
larger in Scaridae and Acanthuridae than in the other. 
I 1) According to the overlappings of subfamily Scarinae fishes in these groupings, 
size preference were observed clearly in these fishes. The large specimens prefered to form 
groupings with the large ones, the small ones rather with the small ones. 
12) The mixed-species groupings were divided into four types according to the 
differance in size of the Scarinae fishes belonging to the group: the groupings contained 
Scarinae fishes of 6-1 Ocm (I); the groupings contained those of ll-15cm (11); the 
groupings contained those of 16-20cm (Ill); and the groupings contained those of 21 cm 
(IV). Their species compositions were similar for 11, Ill, and IV, but different between I 
and IV. Their species and size compositions were similar between 11 and Ill and between 
Ill and IV, but different in I and IV. Size preferences also were recognized between 
Scarinae fishes and the others at the time of grouping formation. 
13) The groupings predominantly consisted of small size specimens found in shallow 
waters, those of a large size were found in waters from shallow to deep, and those of 
Girellidae and Kyphosidae were found in shallower waters than the formers groupings. 
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14) The reef fishes in these groupings were wandering and feeding the diets on the 
surface of bottom substrates. 
15) According to the field observations of feeding behavior and the food habits, 
for the herbivorous fishes the mixed-species groupings are considered to be formed for 
defence against attacks of Pomacentridae fishes, which keep the territories over the reef, 
at the time of feeding and in case of the carnivorous they serve to capture small prey 
driven from cover by the formers. 
16) The mixed-species groupings are considered to be one of the feeding strategy of 
the wandering fishes. 
(Received April 28, 1979) 
